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; Double -Deck^levator 

^ i . _ 

Background of the Invention 
Field of the Invention 

5 The present- invention-relates to a double deck elevator 

comprising an upper cage and a lower cage vertically movable 
together in a hoistway, and more particularly to a double deck 
elevator wherein a space existing between the upper cage and the 
lower cage is covered with covers for reducing air turbulence 

10 noise to improve quietness and comfortableness in the cages* 
Description-of the -Related Art 

In conventional double deck elevators shown in Figs. 23 , 
24 and 25 , a hoistway 1 is provided with a pair of guide rails 
2 vertically extending along the inner walls of the hoistway 1 

15 respectively , and a cage assembly 3 hoisted by a main rope 4 is 
arranged between the guide rails 2 td| move vertically guided by 
the guide rails 2. ^ 

The cage assembly 3 comprises a cage frame 5 r an upper cage 
6 and a lower cage 7 mounted on the cage frame 5 respectively. 

2 0 A plurality of guide means 8, which have guide rollers 8a rolling 
on the respective guide rails 2, are provided at a top-side, a 
bottom-side , left and right sides of the cage frame 5. 

On a middle beam 9 and a bottom beam 10 of the cage frame 
5, cage receiving frames 11 and 12 are mounted respectively. 

25 Between the cage receiving frame 11 and the bottom of the upper 
cage 6, and between the cage receiving frame 12 and the bottom 
of the lower cage 7 , load cells 13 are inserted with vibroisolating 
rubbers 14 respectively. The weights of the upper cage and lower 
cages 6, 7 respectively detected by the load cells 13 are used 

30 for various purposes. 

Displacement sensors 15 are provided between the bottom 
surface of the upper cage 6 and the middle beam 9, and between 
the bottom surface of the lower cage 7 and the bottom beam 10 
respectively, so that the displacement of the upper and lower 

35 cages 6, 7 can be detected respectively. 

As mentioned above, the cage assembly 3 is hoisted by the 
main rope 4. In a case of 1:1 roping system, the main rope 4 is 
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directly connected to the upper beam 16 of the cage frame 5 
(Fig.24). And in a case of 2:1 roping system, the main rope 4 
is wound around sheaves 17 provided on the upper beam 16 of the 
cage frame 5 (Fig. 25). 

-5 — When-the upper and lower cages 6 , 7 arrive the floors called 

by passengers respectively, the cage doors 18 of the cages 6,7 
face the hall doors 19 of the floors and are opened and closed 
by a door-driving unit 20. Hall sills 21 are provided on the 
floors, and cage sills 22 are provided on the floors of the upper 

10 and lower cages 6,7 respectively, such that doors can open and 
close smoothly. 1 
In the conventional double deck elevators described above, 
a space "S" exists between the upper cage 6 and the lower cage 
7 and the door-driving unit is installed in the space N S". When 

15 the upper and lower cages move vertically in the hoistway 1, 
airflow flowing around the cages enters the space "S" and comes 
into collision with the door-driving unit 20 and generates air 

turbulence. The air turbulence results in big noise that 

i 

disturbs quietness and comfortableness in the upper and lower 
20 cages 6, 7. 

Summary of the Invention 
It is therefore a general object of the present invention 
to provide a double deck elevator that can reduce air turbulence 
25 noise and improve quietness and comfortableness in the cages. 

This object can be achieved by covering a space existing 
between an upper cage and a lower cage with covers for covering 
the space at a door- side, two lateral -sides and a backside of 
the space. 

30 According to the present invention, since the space is 

covered with the covers, airflow flowing around the cages cannot 
enter the space and do not come into collisions with any devices 
arranged in the space, then the air do not cause any air 
turbulences. Consequently, noise caused by air turbulences is 

35 reduced and quietness and comfortableness in the cages is 
improved . 

Since the covers stabilize the airflow, the air resistance 
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of the cages is reducedfand the-vertical moving speed of the cages 
can be increased. . 

Since the space between the upper and lower cages is 
isolated from a general space in the hoistway by the covers, noise 
5 in the hoistway caused-by-the-vertical moving of the cages cannot 
entet the cages through the space, and quietness and 
comfortableness in the cages is further improved. 

The covers is attached to at least one of the upper cage, 
the lower cage and the cage frame on which the cages are mounted 
10 respectively, via elastic material to absorb vertical distance 
change between the cages. 

For reducing air turbulence noise in the hoistway, and for 
reducing the air resistance of the cages, capsule type air guiding 
_members_can_be_arranged above thejupper cages and below the lower 
15 cages respectively. The air guiding members guide the airflow 
^intci^learances between the inner waJ(.ls of the hoistway and the 
outer side surfaces of the cages. \ 

The door-side cover is positioned closer to the door-side 
inner wall of the hoistway than a door-driving unit that opens 
20 and closes the doors of the cages, to prevent the airflow from 
entering the space and coming into collision with the door-driving 
unit. In this case, the door-side cover is provided with slits 
through which the door links connecting the doors to the 
door-driving unit are inserted respectively. And the door-side 
2 5 cover is provided with slit-closing members that close a clearance 
between the periphery of the slit and the door link, to prevent 
the airflow from entering the space through the slit and causing 
the air turbulence noise. 

When the double deck elevator comprises a falling matter 
30 catching member for catching falling matters, such as dust or 
water, falling through a clearance between the door-side inner 
^~wall of the hoistway and the upper cage, the.- door-side cover is 
provided with an opening through which the falling matter catching 
member approaches and moves apart from the door-side inner wall 
35 of the hoistway. And the door-side cover is provided with an 
opening-closing member for closing the opening, and/or a 
clearance-closing member for closing a clearance between the 



4 



-falling matter catching-member and the door-side cover, to prevent 
airflow from entering the space through the opening and/or through 
the clearance, and to prevent airflow from causing the air 
turbulence noise. 
5 — Jn~add±tion— this -application- is based on Japanese Patent 
Application No. 2000-56981 and Japanese Patent Application 
No. 2000-392049, the content of which is incorporated hereinto 
by reference. 

10 Brief Description of the Drawings 

For a better understanding of the invention as well as other 
objects and features thereof, reference is made to the following 
detailed description to be read in conjunction with the accompany 
..drawings ,^ and_like_r_eference characters designate corresponding 
15 parts in the several views, wherein: 

Figs . 1A and IB are schematic front and side elevation views 
showing a double deck elevator of the present invention, in which 
Fig.lA is a sectional drawing along the line X-X in Fig. IB, and 
Fig. IB is a sectional drawing along the line Y-Y in Fig.lA. 
20 Figs.2A and 2B are enlarged sectional front and side 

elevation views of the covers shown in Figs. 1 A and IB. 

Figs.3A and 3B are enlarged sectional front and side 
elevation views of the covers of another embodiment. 

Figs.4A and 4B are enlarged sectional front and side 
25 elevation views of the covers of another embodiment. 

Figs.5A, 5B are enlarged sectional front and side views 
of the covers of another embodiment, and Fig.SC is a sectional 
plan view of the falling matter catching member shown in Figs.5A 
and 5B. 

3 0 Figs. 6a, 6B are sectional front and side elevation views 

of the covers of another embodiment and Fig.6C is a plan view 
-of the covers shown in Fig.6A and 6B. 

Figs . 7A and 7B are schematic drawings showing a double deck 
elevator of another embodiment of the present invention. 
35 — Figs . 8A and 8B are-schematic drawings showing a double deck 
elevator of another embodiment of the present invention. 

Figs.9A and 9B are enlarged schematic front and side 



elevation- views^=showing= a=double^deck_elevator of another 
embodiment of the present invention* 

Fig. 10 is a perspective view showing a slit-closing member 
used with the covers shown in Figas.9A and 9B. 

5 Fig . 1 1 -is a-perspeo-ti^e-^-iew-s bowing* a slit-closing member 

of another embodiment. 

Fig. 12 is a perspective view showing a slit-closing member 
of another embodiment. 
, Figs.l3A and 13B are enlarged schematic front and side views 
10 elevation views showing a double deck elevator of another 
— embodiment of the present invention. 

Figs.l4A and 14B are enlarged sectipnal side elevation 
views of the clearance-closing member shown in Figs.l3A and 13B. 

Figs.lSA and 15 B are enlarged sectional side elevation 

15 views of the clearance-closing member of another embodiment. 

_Figs.l6A and 16B are enlarged! sectional side elevation 
views of the clearance-closing member of another embodiment. 

Figs.l7A and 17B are enlarged sectional side elevation 
views of the clearance-closing member of another embodiment. 

2 0 Figs.l8A and 18B are enlarged side sectional elevations 

of an opening closing member. 

Figs.l9A and 19B are enlarged side sectional elevations 
of an opening closing member of another embodiment 

Figs. 2 OA and 2 OB are enlarged side sectional elevations 
25 of a noise insulating member. 

Fig. 21 is an enlarged schematic front view showing a double 
deck elevator of another embodiment of the present invention. 

Fig. 22 is an enlarged sectional side elevation view of the 
covers shown in Fig. 21. 

3 0 Fig. 23 is a schematic side sectional elevation view showing 

a -double deck elevator of the prior art. - 

Fig. 24 is a schematic front elevation view showing another 
double-deck -elevator of the prior art.- 

Fig. 25 is a schematic front elevation view showing another 
35 double deck elevator of the prior art. 
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.^ Detailed -Descr M-ptiQn of -the Preferred Embodiments 

-Referring -to— 1*e—attached- drawingsx-in -Figs . 1A and IB, 

there is shown a double deck elevator comprising an upper cage 
6 and a lower cage 7 vertically movable together in a hoistway 
5 1. 

A space "S" existing between the upper cage 6 and the lower 
cage 7 is covered by the covers 23 including a door-side cover 
23a, two lateral-side covers 23b and a backside cover 23c. That 
is, the space "S" is covered at a door-side, two lateral-sides 

10 and backside respectively. 

As shown in Figs.2A and 2B, the door-side cover 23a is 
formed so that its bottom half curves into the space "S" to absorb 
horizontal position difference between a sill 22 of the upper 
ca ge 6 and a ceili ng 25 of the lower cage 7. And, all of these 

15 covers have smooth flat outer surfaces that are connected to the 
outer side surfaces of the upper and lower cages 6, 7 each other 
without steps. And the door-side cover 23a is provided with an 
opening 26 into which the front portion of a door-driving unit 
20 is inserted. 

20 This construction enables airflow to flow smoothly around 

the space and cages 6, 7, and prevent the airflow from entering 
the space and coming into collisions with devices arranged in 
the space "S" when the cages 6,7 move vertically in the hoistway 
1. Consequently, noise caused by airflow turbulence and air 

25 resistance of the cages are reduced. 

As shown in Figs . 1A and IB, since the upper and lower cages 
6, 7 are supported on the _floor receiving frames 11, 12 
respectively by means of vibro isolating rubber 13, vertical 
distance between the upper and lower cages 6, 7 changes due to 

3 0 the weight changes of the cages 6, 7. 

However, as shown in Figs.2A and 2B, the top edge of the 
door-side cover_23a is fixed to a cage sill 22 by means of an 
elastic material 24a, and its bottom edge -is directly fixed to 
a ceiling 25 of the lower cage 7. Also, the top edges of the 

35 laterals-side- covers- 23b are- attached to a frame 11a extending 
from a door- side to a backside within a cage frame 5 by means 
of a elastic material 24b, and its bottom edge is directly fixed 
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-=to^fe-he ceiling-25^pf^the lower_cage 7_._ Further, the top edge of 
— the~ba-ckside-cover.-23c- is attached to the floor receiving frame 
lib extending between two lateral-sides by means of a elastic 
material 24c , and its bottom edge is directly fixed to the ceiling 
5 25 of the lower- cage 7-. — 3?-hese-el-ast-ic material 24a,~24b~and 24c, 
such' as rubber block, absorb the vertical distance change between 
the cages 6, 7 and prevent the deformation of the covers. 

In addition, it is possible to insert an elastic material 
between the bottom edges of the covers and the ceiling 25 of the 

10 lower cage 7. 

— In an embodiment of the double deck elevator shown in 
Figs. 3A and 3B, the door-side cover 23a, the two lateral-side 
covers 23b and the backside cover 23c are fixed to the middle 
cage frame 27 at vertical middle portions thereof respectively. 

15 And, elastic materials 24a, 24b and 24c are inserted between the 
top edges of the respective covers afyd the sill 20 or the floor 
receiving frame" 11a and~Ilb of the upper~cage". Also; - elastic 
materials 28 are inserted between the bottom edge of the 
respective covers and the ceiling ^5 of the lower cage 7. 

20 Accordingly, these elastic materials 24a, 24b, 24c and 28 absorb 
distance change between the cages 6,7 and prevent the deformation 
of the covers. 

In an embodiment of the double deck elevator shown in 
Figs . 4 A and 4B, respective covers are divided into upper and lower 

25 pieces. That is, the door-side cover 23a consists of upper piece 
23al and the lower piece 23a2 , the two lateral- side covers consist 
of upper pieces 23bl and lower pieces 23b2, also the backside 
cover consists of upper piece 23cl and lower piece 23c2. Bottom 
edges of the upper pieces 23al, 23bl and 23cl are directly fixed 

30 to the cage frame 27, and the top edges of them are fixed to the 
-sill 22 of the- upper cage6, floor receiving frame 11a and lib 
by means of elastic material 24a, 24b and 24b respectively. And, 
the bottom edges- of the lower pieces 23a2, 23b2 and 23c2 are 
directly fixed to the ceiling 25 of the lower cage 7, and the 

35 -top edges of them are fixed to the cage frame 27 by means of elastic 
material 29 respectively. Accordingly, these elastic materials 
24a, 24b, 24c, 28 and 29 absorb distance change between the cages 
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6 , 7 ^d~avoid^he^ef era 

~\ In addition J l1Tis^~ossl£l^^ edges of the 

upper pieces 23al , 23bl and 23cl by means of the elastic materials 
24a, 24b and 24b respectively, and to directly fix the top edges 
5 of them to the sill 22 of the upper cage6, floor receiving frame 
11a and lib respectively. Also, it is possible to fix bottom edges 
of the lower pieces 23a2, 23b2 and 23c2 by means of elastic 
materials 29 respectively, and to directly fix the top edges of 
them to the cage frame 27 respectively. 

10 In an embodiment of the double deck elevator shown in 

Figs . 5A and 5B, there is provided a falling matter catching device 
30 at a door-side of the space between cages 6, 7, which catches 
the falling matters, such as dust or water falling through a 
clearance between a door-side inner wall of the hoistway 1 and 

15 the upper cage 6. This falling matter catching device 30 has a 
falling matter catching plate 31 that swings around a horizontal 
axis to approach and move apart from the door-side inner wall 
of the hoistway 1, and a receiving dish 32 arranged in the space 
for receiving the falling matters caught by the catching plate 

20 31. 

^ — - when the^catching plate 31 swings to approach the door-side 
inner wall of the hoistway 1 as shown in Figs.SA and 5B by the 
solid lines, the catching plate 31 catches the falling matters 
33 and guides them to the receiving dish 32 to protect passengers 

25 entering or exiting the lower cage 7 from such falling matters. 

The door-side cover 23a is provided with an opening 34 which 
is opened and closed by the catching plate 31, and is provided 
with an opening closing member 35 attached along the periphery 
of the opening 34 that closes a clearance between the catching 

30 plate 31 and the periphery of the opening 34 when the catching 
plate 31 closes the opening 34- as shown in Fig.SB by the phantom 
-lines. - - 

Since the airflow flowing along the door-side cover 23a 
is guided by the front cover 23a and the catching plate 31, air 

35 turbulence noise is reduced. Furthermore, the catching plate 31 
blocks out the line of vision of a passenger ay the entrance of 
the lower cage 7 who looks up the passengers entering and exiting 
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the^upper cage 6 . ; ; — — - -- - 

in - a'n~ e^odiment" of "the double-deck elevator" shown in 
Figs.6A and 6B, a lot of airflow guiding plates 36 extending 
vertically are provided on the outer surfaces of the door-side 
5 cover^ 23ay -two i-ateral=side-covers 23b and the backside cover 
23c. The airflow guiding plates 36 , as airflow protrusions, 
guide and stabilize the airflow flowing along the outer surfaces 
of the covers to reduce air turbulence noise. 

In an embodiment of the double deck elevator shown in 
1 0 Figs . 7A and IB, a capsule type upper and lower air-guiding members 
37, 38 are arranged~above the upper cage 6 and below the lower 
cage 7 respectively to guide an airflow into the clearances 
between inner walls of the hoistway 1 and outer side surfaces 

of. the upper and lower cages 6 , 7 . 

15 Also vibroisolating and noise absorbing mater ials 39a, 39b, 

. 39c and 39d are attached to inner surfaces of the capsule type 
air-guiding device 37 ,38 and" covers^ 23a, 23b and 23c. 

Furthermore, air-guiding cones 40, 41 which have 
triangular cross section for guiding the airflow flowing along 

2 0 the outer surfaces of the capsule type upper and lower air-guiding 

-member s— 3 7 r 3 8 are~ar r anged-above the upper a ir ^gu iding member 
37 and below the lower wind-guiding device 38 respectively. 

In this embodiment, since the capsule type air-guiding 
member 37 , 38, the upper cage 6 and the lower cage 7 form a smooth 
25 streamline shape , airflow flow smoothly along the outer surfaces 
of the same and then air turbulence caused by the cages 6, 7 is 
reduced. 

Also, since the vibroisolating and noise absorbing 
materials 39a, 39b, 39c and 39d are provided, the vibration of 

3 0 the air-guiding member 37, 38 and covers 23a, 23b and 23c is 

reduced, also noise insulation is achieved. 

— -i Furthermore, - since the airflow guiding cones 40, 41 are 

provided, the airflow flowing along the outer surface of the 
air-guiding member 37 > 38 is guided and flow further smoothly, 
35 the air resistance of the cages 6, 7 is reduced. 

In an embodiment of the double deck elevator shown in 
Figs.8A and 8B, uneven concave serrations 6, 7 are provided on 
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the outer- surf ace-of-the-capsule -type -air-guiding device 37, 38 
in the periphery of the guide rollers 42, main rope 43 and 
compensation rope 44. 

By this arrangement, the generation of the air turbulence 
5 is reduced by the uneven concave serrations 6, 7, and accordingly 
the noise reduction is achieved. In addition, it is possible to 
use uneven convex serrations to obtain the same effects. 

In an embodiment of the double deck elevator shown in 
Figs . 9A and 9B, cage door 18 provided on the lower cage 7 is opened 

10 and closed by a door driving unit 50 mounted on the horizontal 
beam 9a of the cage frame 5*- 1 
The door-driving unit 50 comprises a rotating disc 52 
driven by a driving motor 51, and a pair of connecting links 53L, 
53R are pivotally co nnec ted to the rotating disc 52 at one ends 

1 5 thereof respectively . The other ends of the connecting links 53L , 
53R are connected to the upper ends of door links 55L, 55R 
respectively. The door links 55L, 55R are pivotally supported 
on the supporting member 9b respectively by means of pivot shafts 
54L and 54R provided on the respective support member 9b of the 

20 cage frame 5 . Lower ends of the door links 55L, 55R are pivotally 
connected to the»eage doors 18L, 18R -respectively* By this 
arrangement, the cage doors 18L, 18R are opened and closed by 
the driving motor 51. 

The space 44 between the upper and lower cages 6, 7 is 

25 covered by a cover 60 that guides the airflow flowing along the 
space 44. The cover 60 comprises a pair of upper and lower 
door-side covers 61, 62, a pair of right and left side covers 
63, 64 and a pair of upper and lower backside covers 65 , 66. 

The upper door-side cover 61 is positioned closer to the 

3 0 door-side inner wall la of the hoistway 1 than the door driving 
unit 50 and covers the door driving unit 50. And, -the upper 
door-side cover 61 is provided with a pair of slits 61a, through 
which door links 55L, 55R are inserted -respectively . 

By this arrangement, the upper door-side cover 61 fully 

35 covers the door driving unit 50 and the top portions of the door 
links 55L, 55R without preventing the movement of door links 55L, 
55R. 
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— Since the cover 60 guides the airflow, the airflow cannot 

enter the -space -44 and cannot-coihe-into-col-1 is ions with various 
unevenness existing in the space 44, such as the door-driving 
unit 50 , and do not generate air turbulence. As a result, air 
5 turbulence -noise -can be -effectively -reduced when—the cages 6 , 
7 move vertically in the hoistway 1 at a high speed, and quietness 
and comfortableness in the cages 6, 7 can be improved. 

At the same time, since the space 44 is separated from the 
inner space of the hoistway 1 by the cover 60 , noise in the hoistway 

10 1 cannot enter the cages 6,7 through the space 44, then quietness 
and comfortableness in the cages 6, 7 is further improved. 

And, since the cover 60 guides the airflow into clearances 
between the inner walls of the hoistway 1 and the outer side 
surfaces of the cages 6, 7, the air resistance of the cages 6, 

15 7 is reduced and the moving speed of the cages 6, 7 can be 
increased. ' \ 

In an embodiment of the double deck elevator shown in Fig. 10 , 
there is provided a slit-closing member 67 made of an elastic 
material, such as a rubber film or a ^thin plastic film, which 

20 closes a clearance between the periphery of the slit 61a and the 
-dooriink 55- - This slit-closing member 67 has a slit 67a extending 
along the moving direction of the door link 55, through which 
the door link 55 is inserted, and allows the displacement of the 
door link 55 by its elastic deformation caused by contact with 

25 the door link 55. By this arrangement, the airflow cannot enter 
or exit from the space 44 through the slit 61a, and do not generate 
air turbulence noise. As a result, quietness and comfortableness 
in the cages 6, 7 are improved. 

In an embodiment of the double deck elevator shown in Fig .11, 

3 0 there is provided a bellows type slit-closing member 68 made of 
an.elastic-material-, such as a rubber film or a thin plastic film. 
This bellows type slit-closing member 68 comprises a pair of 
bellows 68a, 68b that -expand and contract along the moving 
direction of the door link 55 and closes the clearance between 

35 the periphery of the slit 61a and the door-link 55. This 
slit-closing member 68 has an aperture through which the door 
link 55 is inserted, and allows the displacement of the door link 
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~~55 by-^its- elastic -deformation caused by-contact with the door 
"link^SST - By^this arrangement r airflow cannot- enter or exit the 
space 44 through the slit 61a, and do not generate air turbulence 
noise. As a result, quietness and comfortableness in the cages 

5 ~6 ,— 7- are i mproved-; — • - 

In an embodiment of the double deck elevator shown in Fig. 12 , 
there is provided a brush type slit-closing member 69 made of 
an elastic material, such as a plastic bristles, which closes 
a clearance between the periphery of the slit 61a and the door 
10 link 55. This brush type slit-closing member 67 comprises a pair 
of front and-rear brushes 69b, 69c facing each other to form a 1 
slit 69a extending along moving direction of the door link 55. 
The slit 69a allows the displacement of the door link 55 by its 
elas_tic_ deformation caused by the contact with the door link 55. 
15 By this arrangement, the airflow cannot enter or exit from the 
space 44 through the slit 61a, and do not generate air turbulence 
noise. As a result, the~quietness arid the comfortableness in the 
cages 6, 7 are increased. 

In an embodiment of the double deck elevator shown in 
20 Figs. 13 and 14, the space 44 between the upper and lower cages 
-6 , - -7-^is-eovered-by -a cover 70, which-comprises a-pair of upper 
and lower door-side covers 71,72, a pair of lateral-sides covers 
73,74 and a pair of backside covers 75, 76. 

In the space 44 , there is provided a falling matter catching 
25 means 80 for catching the falling matter, such as dirt or water, 
falling from the clearance between the door-side inner wall la 
of the hoistway 1 and the upper cage 6. 

The upper door-side cover 71 has a inclined lower portion 
71a entering the space 44 at its lateral mid section, which absorb 
30 the horizontal position difference between the upper and lower 
cages 6, 7 so that the airflow can smoothly flow along the 
-door-side surface of -the upper and lower cages 6, 7. 

The lower door-side cover 72 has an opening 72a through 
which a falling matter catching plate 81 of the device 80 
35 approaches and moves apart from the door-side inner wall la of 
the hoistway 1. Also, the lower door-side cover 72 has a vertical 
wall 42a positioned closer to the door-side inner wall la of the 
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hoistway 1 thanthe fal lirttf matter catching device 80, to prevent 
~~the^~iY^l^TErc^^ tfie"falllnglhatter catching device 

80 and generating air turbulence noise. 

By this arrangement , even when a falling matter catching 
5 -device- 80 is" provided" in~the~space 4 4y the "door-side cover 71 , 
72 guide the airflow to reduce air turbulence noise and improve 
quietness and comfortableness in the upper and lower cages 6, 
7. 

The falling matter catching device 80 comprises the 
10 catching plate 81 mentioned above which approaches and leave the 
door-sicie inner wall la of the hoistway 1, and a driving motor 
83 which swings the catching plate 81 around the horizontal 
swinging axis 82. 

_ When the upper and lower cages 6, 1 stop vertical moving 

15 in the hoistway 1, the catching plate 81 approaches the door-side 
inner wall la of the hoistway 1 and expends horizontally as shown 
in Fxgsl 13B and 14A so that its free end ipla contacts the door-side 
inner wall la. And this catching platte 81 receives the falling 
matter to prevent the falling matter from dropping toward the 

20 passengers entering and exiting the lower cage 7. 

— ~ Before the upper and lower"cages 6, 7 start vertical moving, 
the catching plate 81 moves apart from the door-side inner wall 
la so as not to prevent vertical movement of the cages 6,7 . Also, 
this catching plate 81 inclines parallel to the inclined lower 

25 portion 71a of the upper door-side cover 71 as shown in Figs.l4B, 
so that the airflow flows smoothly along the outer surface of 
the upper and lower door-side cover 71, 72. 

While, the inclined lower portion 71a of the upper 
door-side cover 71 serves as a stopper for limiting the moving 

3 0 stroke of the catching plate 81. As a result, it is not necessary 
to provide the falling- matter catching device 80 with the stopper. 

Furthermore, a horizontally extending clearance-closing 
member 71b made of sponge rubber strip is provided on the inclined 
lower portion 71a, and the free end 81a of the catching plate 

35 81 strongly presses this clearance-closing member 71b against 
the inclined lower portion 71a. 

In this manner, the clearance between the upper door-side 
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cover 71 and the failing matter caching plated 1 is surely closed , 
and the airf low can^not~enter the-space-44-through the clearance 
and do not generate air turbulence noise. 

In an embodiment of the double deck elevator shown in 
5 Figs.-1-5A> -15B> there is provided a clearance-closing means 90 
for closing the clearance between the vertical wall 72b of the 
lower door-side cover 72 and the falling matter catching plate 
81. 

The clearance-closing member 90 comprises a slide plate 
10 61 slidably held by the vertical wall 72b of the lower door- 
side cover 72, -and a connecting link 92 which is pivotably 
connected to the lower surface of the falling matter catching 
plate 81 at its one end via a connecting portion 81b and to the 
... top end ofjthe s.liding_plate 91 at its another end via connecting 
15 portion 91a-.- 

The sliding plate 91 slides downwardly due to the weight 
thereof when the catching plate 81 approaches the door-side inner 
wall la of the hoistway 1 as shown in Fig. ISA. On the contrary , 
the sliding plate 91 slides upwardly pulled by the connecting 
20 link 92 when the catching plate 81 moves apart from the door-side 
-inner -wall- -1 a- of -the -hoistway 1 as shown in Fig . 1 5B . 

By this arrangement, since the slide plate 91 always closes 
the clearance between the vertical wall 72b of the lower door-side 
cover 72 and the catching plate 81 without disturbing the movement 
25 of the catching plate 81 , the airflow flows smoothly along the 
door-side covers 71, 72, and does not enter the space 44 through 
the clearance and does not generate the air turbulence noise. 

In an embodiment of the double deck elevator shown in 
Figs.l6A, 16B, there is provided a clearance-closing means 100 
3 0 for closing the clearance between the vertical wall 72b of the 
lower door-side cover 72 and the falling matter catching plate 

The clearance-closing -means 100 comprises a pivot plate 
101 pivotably connected to the vertical wall 72b of the lower 
35 -door-side cover 72 at its lower end via a horizontally extending 
axis 102. And this pivot plate 101 is always biased to rotate 
around the axis 102 by biasing means (not shown) such as a torsion 
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__barv,_ so t hat„ t he^upper. end_1.0 la _of __the_ .pivot, plate 101, always 
contacts^ the lower surface of the catching plate 81* 

When the catching plate 81 approaches the door-side inner 
wall la of the hoistway 1, the pivoting plate 101 
5 -eounterclockwisely pivots- around the— horizontal axis 102 
opposing to the biasing forces and inclines toward the door- 
side inner wall la as shown in Fig.l6A. On the contrary, when 
the catching plate 81 moves apart from the inner wall la of the 
hqistway 1, the pivot plate pivots clockwisely biased by the 

10 biasing means as shown in Fig.l6B. 

By this arrangement, since the pivot plate 101 always 

closes the clearance between the vertical wall 72b of the lower 
door-side cover 72 and the catching plate 81 without disturbing 
the movement of the catching plate 81, the airflow flows smpothly 

15 along the door-side covers 71, 72, and does not enter the space 
44 through the clearance and does not generate the air turbulence 
noise. ^ 

In addition, it is possible to eliminate the biasing means , 
and to connect the top edge 101a of the pivot plate 101 via a 

20 connecting link (as shown in Fig. 15) to the catching plate 81. 

In^an— embodiment— of __the_ double deck .elevator^ shown in 

Figs.l7A, 17B, there is provided a clearance-closing means 110 
for closing the clearance between the vertical wall 72b of the 
lower door-side cover 72 and the falling matter catching plate 

25 81. 

The clearance-closing means 110 comprises a bellows 111 
made of an elastic material such as a rubber plate or plastic 
film, which is connected to the falling matter catching plate 
81 via connecting portion 112 at upper end thereof, and is 
3 0 connected to the lower door-side cover 72 via connecting portion 
113 at lower end thereof. 

When the catching plate 81 approaches the door-side inner 
wall la of the hoistway 1, the bellows 111 contracts as shown 
in Fig.l7A. On the contrary, when the catching plate 81 moves 
35 apart J: rom the- inner wall la_of thehoistway 1 ,_the bellows expands 
as shown in Fig.l7B. 

By this arrangement, since the bellows 111 always closes 
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-the clearance between the .vert ieal-wa-JJL7-2b of the lower door-side 
— cover 72 and the catching-plat e-81-without-d is turbing the movement 
of the catching plate 81, the airflow flows smoothly along the 
door-side covers 71 , 72, and does not enter the space 44 through 
5 -the clearance and-does not-generate-the air turbulence noise. 
In addition, instead of the bellows 111, it is possible to use 
straight elastic material that is expandable and contractible 
such as thin rubber film. 

In an embodiment of the double deck elevator shown in 
10 Figs.l8A, 18B, there is provided a clearance-closing means 120 
for closing the clearance between the vertical wall 72b of the 
lower door-side cover 72 and the falling matter catching plate 
81. 

The clea rance-clo sing means 120 comprises a closing plate 

15 121, which is fixed to the lower surface of the catching plate 
81 at its base end 121a and moves together with the catching plat 
81. 

When the catching plate 81 approaches the door-side inner 
wall la of the hoistway 1, the free end 121b of the closing plate 

20 121 is in the space 44 apart from the inner surface of the vertical 
— wall 7-2b of the lowers door-side cover -72 as shown in Fig.l8A. 
On the contrary, when the catching plate 81 moves apart from the 
inner wall la of the hoistway 1 and its free end 81a contacts 
the inclined lower portion 71a of the upper door-side cover 71 

25 via the clearance-closing member 71b, the free end 121b of the 
closing plate 121 rests on the inner surface of the vertical wall 
72b and closes the clearance between the vertical wall 72b and 
the falling matter catching plate 81. 

By this arrangement, since the closing plate 121 closes 

30 the clearance between the vertical wall 72b and the catching plate 
81 without disturbing the movement of the catching plate 81, the 
airflow flows smoothly along the door-side covers 71, 72, and 
does not enter the -space 44 through the clearance and does not 
generate the air turbulence noise. 

35 - In an embodiment of the double deck elevator shown in 

Figs.l9A, 19B, there is provided an opening closing means 130 
for closing the opening 72a of the lower door-side cover 72. 
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The opening-closing means 130 comprises a closing plate 
131, whiclr is-fixed to the lower surface of the catching plate 
81 at its one end 131a and moves together with the catching plat 
81. 

5 When -the catching-plate 8 1 approaches the -door-side inner 

wall la of the hoistway 1, the free end 131b of the closing plate 
131 is in the space 44 apart from the inner surf ace of the vertical 
wall 72b of the lower door-side cover 72 as shown in Fig.l9A. 
On the contrary, when the catching plate 81 moves apart from the 

10 inner wall la of the hoistway 1, the free end 131b of the closing 
plate 131 rests on the inner surface of the vertical wall 72b 
and stops the movement of the catching plate 81, at the same time, 
the closing plate entirely closes the opening 72a of the lower 
door-side cover 72 as shown in Fig.l9B. 

15 Furthermore, the closing plate 131 has an outer surface 

131c which is connected to those of the Idoor-side covers 72 without 
any steps, when the closing plate 13^ closes the opening 72a. 

By this arrangement, since the closing plate 131 closes 
the opening 72a without disturbing the movement of the catching 

2 0 plate 81, the airflow flows smoothly along the door-side covers 

71, 72, and -does=not enter the space- 4 4 through the opening 72a 
and does not generate the air turbulence noise. 

In an embodiment of the double deck elevator shown in 
Figs.20A, 20B, there is provided a box like noise- insulating 
25 member 140 for insulating the noise entering the space 44 between 
the upper and lower cages 6, 7 from the opening 72a of the lower 
door-side cover 72. 

The noise-insulating member 140 is open toward the opening 
72a, and is connected to the lower end 71c of the upper door-side 

3 0 cover 71 at its front upper edge 141, and is further connected 

to the lower door-side cover 72 at its front lower edge 142. It 
is preferable to attach- the noise-absorbing material, such as 
glass fiber, to the inner surface-of the noise- insulating member 
140. 

35 By this- "arrangement, since the noise entering from the 

opening 72a is insulated and absorbed in the noise-insulating 
member 140 and cannot reach the upper and lower cages 6,7, without 
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--disturbing -the -movement of the f ailing matter catching plate 81 , 
— quietness -and~comfortabieness- in~the~upper-and- lower cages 6, 
7 is improved. 

In an embodiment of the double deck elevator shown in 
5 -Figs and-2-2 ,-there is provided a falling matter storing box 
84 for storing the falling matters caught by the falling matter 
catching plate 81. That is, the falling matters caught by the 
catching plate 81 is guided to drop into the storing box 84 when 
the catching plate 81 moves apart from the door-side inner wall 
10 la and inclines as shown in Fig. 23 by phantom lines. 

Therefore, it is necessary to remove the falling matters 
stored in the storing box 84 , when the maintenance or inspection 
of the double deck elevators is performed. However, it is 
difficult to remove the falling matters stored in the storing 
15 box 84 in the above mentioned double deck elevator, due to the 
presence of the lower door-side cover 72. 

For this reason, the lower door-side cover 150 in this 
embodiment is divided into four parts 151, 152, 153 and 154 as 
shown in Fig. 21. Especially, the parts 153, 154 facing the 

2 0 storing box 84 are smaller than the floor-side door openings 

-respectively^— In^other -words , the horizontal width of the parts 
153, 154 is smaller than the horizontal width or the vertical 
height of the floor-side door opening, which is formed when the 
floor-side doors 19 open. 
25 Furthermore, as shown in Fig. 22, the door parts 153, 154 

are removably mounted to the bracket 155 fixed on the lower cage 
7 by means of butter fly screws 156 and nuts 157 respectively. 

Therefore, when the double deck elevator of this embodiment 
is inspected or maintained, the worker on the floor can easily 

3 0 remove the parts 153, 154 by manually loosening the butter fly 

screws 156 through the floor-side door opening and put them on 
the floor. After removing the parts 153, 154 from the lower cage 
7,- it- is -easy to ^access the store box 84 to remove the stored 
falling matters. Similarly, it is easy to mount the parts 153, 
35 154 to the lower cage 7. 

While the many preferred embodiments of the invention have 
been described, such description is for illustrative purpose only, 
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and it is to -be-understood-^that changes and variations may be 
~made~without depart ingnEronTt he spirit' or scope of "the following 
claims. 
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